11 o                          PRELIMINAR X
tion infinitely nearly agreeing with some, configuration between 2? and 0, of the standard course O..E.. Ot.. O,.... O^.. Q and O...P,, P,... Q denoting the natural courses between 0 and Plt and Pt and Q, which deviate infinitely little from this standard course.
318.    Considering now, for simplicity, only cases in which there are but two degrees (§ 165) of freedom to move, we see that after any infinitely small conservative disturbance of a system in passing through a certain configuration,  the system will first again pass through a configuration of the undisturbed course, at the first configuration of the latter at which the action in the undisturbed motion ceases to be a minimum.    For instance, in the case of a particle, confined to a surface, and subject to any conservative system of force, a,n infinitely small conservative disturbance of its motion through any point, 0, produces a disturbed path, which cuts the undisturbed path at the first point, O', at which the action in the undisturbed path from O ceases to be a minimum.   Or, if projectiles, under the influence of gravity alone, be thrown from one point, O, in all directions with equal velocities, in one vertical plane, their paths, as is easily proved, intersect one another consecutively in a parabola, of which the focus is O, and the vertex the point reached by the particle projected directly upwards.   The actual course of each particle from O is the course of least possible action to any point, P, reached before the enveloping parabola, but is not a course of minimum action to any point, Q, in its path after the envelop is passed.
319.  Or again, if a particle slides round along, the greatest circle-of the smooth inner surface of a hollow anchor-ring, the 'action,' or simply the length of path, from ppjnt to point, will be least possible for lengths (§ 305) less than «• Jab.   Thus if a string be tied round outside on the greatest circle of a perfectly smooth anchor-ring, it will slip off unless held in position by staples, or checks of some kind, at distances of not less than this amount, *Jab, from one another in succession round the circle.   With reference to this example, see also § 314, above.
Or, if a particle slides down an inclined hollow cylinder, the action from any point will be the least possible along the straight path to any other point reached in a time less than that of the vibration one way of-a simple pendulum of length equal to the radius of the cylinder, and influenced by a force equal tp g cos t, instead of g the whole force of gravity. But the action will not be a minimum from any point, along the straight path, to any other point reached in & longer time than this. The case in which the groove is horizontal (i = o) and the particle is projected along it, is particularly simple and instructive, and may be worked out in detail with great ease, without assuming any of the general theorems regarding action.he standard course. O...K...JK,
